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NOVEl. TREATMFNT FOR F VR DISEASE 

PPT /^TPrt APPT.TCATIONS 

This application claims the benefit of U.S. Application Ser. No. 60/175,689, 
filed January 12, 2000. Tins application is also related to the PCX application entitled 
"Novel Treatment for Eye Disease," Inventor James C. Chen, attorney docket number 
398032000940,>iled on even date herewith. Each of these applications is 
incorporated by reference herein in its entirety as if fully set forth below. 

TPrHNir.AL FIELD 
This invention relates generally to the field of medicine and 
pharmacotherapeutics with photosensitizing agents or other energy activated agents. 
Specifically, this invention relates to kits and methods usefiil for the treatment of 
neovascular diseases of the eye. The invention involves the site specific delivery to a 
neovasculature target tissue of a therapeutically effective amount of a 
photosensitizing agent that is activated by a relatively low fluence rate of light over a 
prolonged period of time. 

RAn^rTROTINDART 
Neovascular diseases of the eye include diabetic retinopathy, age-related 
macular degeneration and neovasculature growth induced by angiogenic factors or 
resulting from tumor cells, themselves. Diabetic retinopathy is characterized by a 
number and variety of microvascular changes which can result ultimately in adverse 
visual changes and vision loss. In many cases the microvascular changes are due to 
or associated with upregulation of angiogenesis receptors and factors or hgands 
which lead to new vessel formation, changes in vascular permeability, and possibly 
other alterations in vessel morphology. These changes may lead to hemorrhage, 
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edema, ischemia, and other problems resulting in vision dysfunction (see: Aiello e, 
a/., flw6e«;J Care, 21:143-156, 1998). 

Treatinents for the various forms of, and problems associated with, dtabettc 
retinopafliy include laser photocoagulation, viti-ectomy, cryotherapy, and 
membranotomy. All of a.ese clinical «>erapies and procedures are associated w,.h 
problems and side effects. For example, the side effects and complications related to 
panretinallaserphotocoagulation, the most commonpresenttreatinen. for dtabetic 

retinopathy, include: decreased visual acuity, increased macular edema, transten, 
pain exudative retinal detachment, and inadvertent foveolar bums. 

Age-related macular degeneration ("AMD") is the leading cause of blmdness 
in flte United States among individuals 65 or older. One form of AMD is 
cha^cteri^ed by formation of choroidal neovessels which can lead to a number of 

pathologic conditions resulting in visual dystoction and loss. As with dtabette 
r^opamy.an^ogenesisplaysakey role inthefonnationofthese neovessels. The 

proliferation of choroidal neovessels associated wifl. AMD can contnbute to 
irreve^ible damage of photoreceptors, ms. current treamtent of AMD, like that of 
diabetic retinopathy, involves the use of laser photocoagulation. However, because 
photocoagulation relies upon the gross thermal destinction of flte choroidal 
noovascular tissue, damage to the retina and sunounding choroidal tissue often 
results Furthermore, recurrences after photocoagulation titerapy are common, (see: 
Schmidt-ErfWh e, aU Oreafe's Arch Clin E.p OptHamol. 236:365-374, 1998). 

As an alternative to photocoagulation, photodynamic therapy has been 
proposed as ameans of treating this form of AMD (see: Strong « ./.. "Vtston 
fluough photodynamic therapy of the eye," U.S. Patent Nos. 5,756,541 and 
5 910 510; and Mori e, al, "Photochemotherapeutical obsttuction of newly-fomted 
blood vessels," U.S. Patent No. 5,6333,275). Photodynamic therapy ("PDn, as 
taught in this prior an. is a two-step treawent process. PDT is performed by first 
administering a photosensitive compound systemically or topically, followed by 
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wMcH closely matches .he absorpUon spectra of the photosens,.,zer. h. ... so. 
3tag,e,o.yge„.»dofl,erreac.ivespeciesa.genera.edleadingU,a„umb rof 

h'icalLts — i«da»age.o.hee„aotheUal — ^ 



clottineoftheneovasculature. 

Aimough «s fonn of PDT tep.e.e„.s an imp— over ph„.ocoagu.a„o„, 

clinical experience has es.ablished *at the therapy mus. be repea.ed o„ a reg^^ 
blis Jallyevery3.on.hsdue.oreg«wU,of4evesseM.ce:Schn,,d.Erta.h 

n ; The4ow.hisbelieved.obeduetonpregalaaonof angiogentcfactors 
l2receptoLcondarytothere.ativeischen.acaus^bythePDTtreat.entas 

iedinLpriorart. Clearly.hereisanee.foratherapyw.ehre n^^^^ 
number of — ts which probably need to be perfonned for the res. of fl,e 



patient's life. . i u 

Inaddi«on.oneovascnlar«ssuetorma.ionassocia.ed™.hd.abe.,c 

.eUnopa«.yandage-re,ate.n.ac„lardeseneration,«.e^w«,otn™blo«l vessels 

are also associated wi* tumor formation h, *e eye, which resulrs ftom ^o 
Lha.sms:d,es.imulated.owthofendo.heha.ce.Uofexistingb.„odvesseU 

fl^ngh angiogenesis; and a newly discovered vasculature resultmg fern ht^'y 
!:ir,'Lelanomas.whichdevel„pinUteeye.areM.ofne.wo*sofbloo 

:h!relsmadeby«,eme,anomacells*emselves(Manio.ise.al.,...— ^ 
„/P„«o^ 155(3): 739-52(1999)). I.maybeU,a,an«emca ^^^^ 
i„efrec«veinmetreatmentofsuchneovasculaturearismgnotfh,mendo4el,al cells, 

butfromtumorcellssuchasthoseofmalignantuvealmelanomas. 

Furaennore, because current PDT methods involve *e sys.em.c 
aaminis«a«onofnn.arge.edpho.„s»si.ivecompoundsorph„.osensitiz«^^^ 
^.^r^dosagesarerelativelyhi^whichcanleadtoskinphotosenstt-v^The 

Jc— nofphotosensitizersintheslcinisapropertyofa syste^c n^^^^^ 
.aministered se^itizers in chnical use. For ex^ple. clinically useM porphynns 
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such as Photophrin* (QLT. Ud. brand of sodium porf,n,er) are 
;„.„sensi.vi.y,as«r,sup.o6wee.s.Pur,y.in«,whiohisapun,unn,an^ 

LMon„,.nsi..e«,es.n.r.v.a,weeU.ndee4e«or.sh.e — 

develop photoprotecunu .0 reduce skin photosensitivity (see: Mon . 

W 48(2): 235-238, 1988. and S.gdestad e, al 

ofLer,^^.^^- ,,,pr,Tprotoo„.s — .st»,c 
I:.straLofphot„se.iti^re<,nirethat.hepatientavoidsnnh^tandhnsh. 

indoor light to reduee the ehanee of skin phototoxic reactions. 

le.he.^repor,sinthescien.ficUtera.t.edescrihins.heuseof,^. 

.eep.orh..n.pairs>atliteratnre.spH.nari.,dra™.o.he— 

Jr cells. The. are a tew reports that address the treahnent of eye-rela^ 

neovascular diseases snch as diabetic retinopathy and AMD. However ther ^ 
;o«sfaU.odisclosetheuseofPDTa.allorthesereportsfailto.eachtheusef 

I.„ethodsinco.nnctionwiththetar.eth>.ofbloodves^^,o^^ 
c .nl SPIE 3191- 343-353, 1997; Ruebner et al, SPIE, 2625. 328 332, 

rr;fJ"at:No.S«Cas^^^ 
::n::.;Ori.flths.U.S.Pat.Ho.S,.2,^^^^ 
nO(3V 1473-1477. 1983). 1, should be noted that even mougj. Strong « a/^U.S. 
Zl.S,756,541a„d.,.0,310sugsest.ha.aphotoactiveagent.ay^.^^^^ 

..specificbh.dingligandwhichn,aybindtoaspecificsurfacecon,pon»o2^ 
.Joculartissucthereislittteguidanceprovidedtosuggestappropnatehgands 

effectiveinsuchPDTntethods. ^^^^^^^^^ 

Regarding light sources for PDT, high powe 
ordertoshortenthept^duretinte (see:Stronge,a/..U.S.Pa.e„.Nos.5,7 541 

3nd5,910,510;andMo.e,.,.,US.Pa,entKo.5.«33,275 see.o^^^^^^^^^^ 

Fisher e, al Photochemistry and Photobiology. 66(2):141-155, 1997). 

l!:ver,.bepresentar.lacl.a„effectiven.ethod„ft,ea.ingn.^^^^^^ 
aiseases".hee;eush,gaPDTnte.hod„logy,w.chreducesdan.agetocollateralor 
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thP tiwiie of the eye to intense laser light. 

„ secondary .0 fte relative ischem,a caused by .he PDT Ueatn 
talpriorar.. Qearly tore is a need for a *erapy which reduces me „^be^^»f 
:Ien.s„hiehprohah.yneed.oheperfon„edforfl,eres.of*epa»e„shfe 

Lon o .he above doc„n.en.s is no. in.ended as a. a*„iss.on U.a. a.,y of 
CBUono. .,isMa„enteas.oa.eda.eorrepresen.anonas 
the foregoing is pertoen.pnorar.. All sBtemenB as ,, 
to con.en. of «,ese docun,enU is based o„ *e infonnauon -l*le <o te 
pplieanls and does no. cons.i..e any admission as .0 U.e correcmess o * da es 
:i.of.esedoc„n,=n..P«r.er,aUdocnn,e„.sreferred.o«™ughou.dus 

application are incorporaled in *eir en.,re.y by reference herem. 

^^jtn^^ HE THF. mVENTIQN 

r,. presen. invention describes nrChods .0 ttea. neovascular disease of fte 
eyebasedon.epreci..argetingofpho.ose„sitiveco.po™,ds.o.arg.nssneand 

Ltivationofthesetargetedphotosensitizercomponndsbysubscue^ly 
!r.:Lng.oti>es„.eCnon— .(non-.as.,orc„heren.(la^)hgh.ofa 

relativelylowfluencerareoveraprolongedperiodoftime. 

The pres«« invention further discloses ti,e selective bmdmg of the 

:^:elia,receptorsandantigens.™stargeti„gsche„,edeereases~^ 
se„sitizi„gdrugre<,uiredforeffectiveti.e.py,whichinti».educ.22-^^^^ 
or Ugh. irradiation needed for effective photoactivation. Asaresul.ti.c,sels^ 
:l!dachievesn,axin..d„sage.oabnom.alendoti,e,iu.«iti,n,.n.«a.s,deeffec. 

or collateral tissue damage. „ «f , inw 

Additionally. fl,e presen. disclosure .eaches ^ tu.expec.ed us^ of a^w 
power non-eoheren. Ugh, source utilized for longer ti,an abou. . nnnu.es. Tins 
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^ Mler, more efficient activation of me bound photo—., and enable, a h,^ 
„.icindex.i„sa.o.dosed™s. Moreover, a ,ow power non-cobe.„^^. 
.iisreiatively inexpensive and sinrplerto use. FinaUy,becanse*epre.ent 

invention.eacbespi,o.oac«vationwi.banon-coberen.,broadbandbsKtson.e, 

differ»t,ypesofpho.os«,si.izerscanbeactiva,edwi,hasinglel.ghtsource, 

"oJbi^lyspecificnatureofthep— .ru^^^^ 

Ugh. falling on nonpa.ho.ogic areas causes no unwanted pho.oac«vaUon. Wore. 
.tgionof.heretinaorn.acularwi*diffl,se*n„mraU«escanbe safely .reated 

w:ou.dan,a,ngin.erveningnorn,a.eyes_..add..on.eyen,— 

4e padent during trea«ne„. which can resul. in the father exposure to 

nolal eye structures, is hanniess. Thus, Ure use of hi^y «ge.ed ph— ers 

.„„ws.hldelivcryoflight.adif«.efashionandoveraprolong«.l—n 

period. InfeC,oneembodimen.of4einventionistheuseofamb,enthgh.to 

activate the photosensitized neovascular tissue. , i 

Purtler..hebindingofthepho.osensi«zer,lisandooniuga.eto.he — 

,eceptor,astanghtby*=presen.invention,causesMoc.ageand/ordownre^a^^^^ 

„r:erecep.orwhicha^erinhibi.sneovesselfornr^onandsu,^u.U^^^^ 

neovasculan^e, which generally resuUs fton. nrore tradiUonal 
Su.,arly,theuseofapho— .rec..^^^^^ 
circulating Ugands also inhibiting neovesselformauon. This 

present invenUon operates independently otthe light-activated vessel occlusron 

described above. 

An embodiment of the present invenUon is drawn to a method for 
photodynamictherapyrPDnofneovasculardiseaseoftheeyecomprrsmg 

l.Lngt„thesubicctatherapcu.cal.yc«ec.iveamo.tofap^^^^^^^ 
compound, wherethephotosensi.i.ingcon,poundselect.velybmds.o4e^e. 

Jrmal endothelium that lines or composes the neovasculahrre targe. ..ssue. ms 
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,ep ,s followed by «— g to „e„vasou,a«. tissue wiU, H^. a. a wav^eng-h 
step IS 10110 ,^„h„toseiisitiring compound where the light IS 

«— "^;!:r:r:::enodon.ue 

nrovided by a non-laser light source, ana lor f 
hotos— scon,pou„^«.ereh,oa„.„gda.ase.o.he„eo— 

Le in this embodiment of the present invenUon, the targeted photo en^itizing 
::ou„discle^^n,n„n.ta.ge..issuesof.hesubieotpriort„,rradia^n 

Apreferredembodimentofthepresentinventionisdrawnloameth^i^ 
POT ofnLaseulardiseaseoftoeyeasdescribed above, wheremthen^v^uiar 

L is present in the retina, choroid orboth of a subject dia^o^ 
:Lcretinopath,orage.re.edmaculard.ene.a.r^^^ 

oreferred embodiment of this invention provides a method for PU i 
'^rsociatedwith^orformati„nin.heeye,andmorespeoificaU,neovascu,ar 

:::resu.th,gfioman.ogenesisorsrowd,.c.orse,ici.edby.umors,suchas 

"^■'":r::::— '--resent — isdrawn.^ 

„„.,._u,ardise.c^eeye_ 
photosensitizing compound IS bound to a nrst P 

Ireintheseoondcomponentofthebindablepairisselect^fton^^^^^^^^ 
eonsistingofreceptorpresentonabnormal endothelium; hganbi^^r.^^ 

present on abnormal endothelium; antigen pres». on abnorm^ endothelium, and 
antibody bindable to antigen present on abnormal endomeliun. 

Yet another preferred embodiment contemplates a method of PDT 
„eovJur.sease:ftheeyeasdescHbedabove,wherethel.andis^.t...m 

the group consisting of; VEGF; VEGF receptor; and «.3, ^3 -J^e tf 
Hr preferred embodiment provides a method of PDT of neovascular disease o 
^rwherethelig^idcomprisesan antibody speciScorhavingahig^degreeof 
theeye,wne 6 fg^^„„^,i„. An even more preferred 

affinity for the extra-domam B (or ED-B) ot tmro ^ 
^.bodiment is drawn ,o die ligand discussed above, which is a complete 
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toCiona, bindable fta^ent of a human antibody, such as L,9 orta eq^valent (see. 

Anote preferred embodiment of .he present invention is drawn to a method 
of PDT of neovaseular disease of the eye as described above, where the targeted 
photosensitizing compound is bound to a r^eptor composition that mimics a receptor 
present on abnormal endothelium. 

Another preferred embodiment of tite present invention is drawn to a method 
of PDT of neovaseular disease of the eye as described above, where the targeted 
photosensitizingcompoundisbound to abi-specifc antibody const^et that finUrer 
comprises both a ligand component and a receptor component. 

A still further embodiment of the present invention is drawn to a method of 
PDT of neovaseular disease of flte eye as described above, where the targeted and 
bound photosensitizing compound is incorporated into a liposomal pr^arahon 

The invention also provides kits comprising any of the components ttrat are 
used m PDT of neovaseular disease as taught herein and instructions (such as an 
instruction sheet or computer disk) that teach the methods described heretn 
The invention also provides mettrods of teaching a person to conduct 
treatments of neovaseular disease, where the metitods comprise instructing a person 
to conduct the PDT methods described herein. 

BUIPF DRSCBTPTinN OF THE DRAWINGS 
Figure 1 illustrates tinee types of bound photosensitizing compounds: ligand 
eonstrrct. receptor construct, and bispecifie antibody construct. 

Figure 2 illustrates a photosensitizing compound incorporated mto a 
liposomal preparation tirat meludes a ligand construct, receptor construct, and 
bispecifie antibody construct. t, 
Figure 3 shows an eye subjected to ambient light and coUimated LED light. 
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sources. 



Figure 4 shows a lateral view of skull (partial) with placement of LED light 

ATT Pn DFSCRFTT^^^ ™ INVENTION 

This invention provides methods for treating neovascular disease of the eye 
bythe specific and selective bindingofaphotosensitizing compound to the abnormal 

endothelium that lines or composes the neovasculature target tissue. This method 
comprises illuminating the photosensitized target tissue with light for a period of time 
sufficient to activate the bound photosensitizing compound thereby causing damage 

to the neovasculature target tissue. 

Specifically, the present invention is based on the precise targeting of 
photosensitizing compounds to specific target receptors and/or antigens present on 
abnormal endothelium or to specific ligands and/or antibodies which are themselves 
bindable to endothelial receptors and antigens, and to the method of activation of the 
bound and targeted photosensitizing compounds by subsequently administenng to the 
target tissue Ught of a relatively low fluence rate over a prolonged penod of time. 
The disclosed method achieves maximal damage to abnormal endothelium with 
minimal side effects or collateral tissue damage. 

Teims as used herein are based upon their art recognized meaning and fi-om 
the present disclosure should beclearlyunderstoodbythe ordinary skilled artisan. 

For sake of clarity, terms may also have particular meaning as would be clear fi:om 

their use in context. 

Further, as used herein, "target tissues" are those tissues that are intended to 
be impaired or destroyed by this treatment method. Photosensitizing compounds bind 
to these target tissues; then when sufficient radiation is apphed, these tissues are 

impaired or destroyed. 

•l^on-target tissues" axe all the tissues of the eye which are not intended to be 
impaired or destroyed by the treatment method. These non-target tissues include but 
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..„„.«ed.ohea.U>yb.oodce«s.a„.o«,er„o™a>.issueot«.ere.inaand 

"Photosensitizing compound isactiemicai v . ^ . ii„ht 

26 157-73 1989. Photos«,sitivecompoundsmclude,butatenotum 

Ie.,benz„po.hy.„derivaUves(BPO,»apo.f»e.^»-dpr<^^^ 

lasa:a.inolevu.inlcacid,wHohcanprod»cedrugssuo.aspro.opc^^^^^^^^^^ 

sucn as o u . „„ /,rr,v methvlene b ue; toluidine blue, 

Ofter compounds motodeindocyarm,eg«e„ (ICG), mefty 

.exaphyrins; and any ofter ageu. toa, absorbs li^. m a range of 500 nm 1 1(X) nm 

nl— ••-sedberelnincludesa.lwavel^^^ 
,Jy,.be— onwavele„^or«aveb.dlsselec.ed.o.a^^^^^^^ 

,e„^(s) orwavebands which excite me photosensitive cotnpound. Even more 
reSytheradiationwavelengtborwavebandmatchestbeexeitanonwavelength 

C*a:domepho.osensitivecompound.dhaslowabsorptionbyO,enon. 

:rge.tissues„ftbeeye,.dtherest„r.bcsnbiect,.cludh,gbloodp^.^^^ 
TT>eirradiationbyilluminationiste.herdefincd,n.h,s,nvent,onby,ts 

(„nn laserl as well as intensity, duration, and 
coherence (laser) or non-coherence (non-laser), as we 

,in.ingwithrespec,todosingusingmephotosensitizingcompound.The,„.en.tyo 
Z e-mlesu«leien.for.henght.oreach.het.settissue. T^ed^onor 

lfluencedoscmu.be sufiicienttophotoactivateenou^P—z™ 
Ipound.oac.on.heneovasculaturetarge.tissue.Bo.hintens.tyanddura.on 
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™stbe limited to avoid overtteatingth. subject. Timmgvvith respect .odosmgwA 

.he photosensitizing compound is important, because 1) the admimstered 
photosensitizing compound requires some time to home in on neovasculature ta^e, 
tissue and 2) the blood level of many photosensitizing compounds decreases «.th 

time. 

Briefly, the photosensitizing compound is generally administered to the 
subject before the neovasculature target tissue is subjected to illumination. 

Preferred photosensitizing compounds include, but are not Umited to, chlonns, 
bacteriochlorophylls, phthalocyanines, porphyrins, pun,urins, merocyanines. 
psoralens and pro-drugs such as ^-aminolevulinic acid, which can produce drugs such 
as protoporphyrin. More preferred are: methylene blue; toluidirre blue; texaphynns; 
and any other agen.fl.at absorbs h^tinarange of 600 mn-nOOnm.Mostpreferred 

is indocyamne green (for example, see; WO 92/00106 (Raven « ai): W097/31582 
(Abels e, ai) and Devoisselle e, ai. SPIE 2627;100-108, 1995). Additional 
photosensitizing compounds, include; pyropheophorbidc compounds (see: U.S. 
Patent No.: 5,459,159); bacteriochlorophyfl derivatives (see: U.S. Patent No.: 
5 955 585)- and Alkyl ete analogs of chlorins (see: U.S. Patent No.: 5,952,366). 

' Any one or combination of fltese or ott,er photosensitizing compounds may be 
supplied in a kit of this invention along wifl> instmctions on conducting any of the 
methods disclosed herein. Insmrctions may be in any unable form, such as pnnted 
paper, a computer disk fl,at instructs a person how to conduct fte mefl-od, a vrdeo 
cassette containing instructions on how to conduct the method, or computer memory 
.hat receives data from a remote location and iUustmtes or ott>erwise provides the 
instnrctions .o a person (such as over the Internet). Aperson may be instructed m 
how to ^ ttte kit using any of flte instmctions above or by receiving mstructions m a 
classroom or in the course of heating a patient usmg any of flre mett,ods disclosed 
herein, for example. 
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T,epho.o.nsm.ingcompound,sadnunist=redo.a.,y,in«ave„o uslyby 

section, o, via in»ocu.ar rou.e. The phCosensiUzing compound can be 

:,,...ovaHo.a„«bodie.an«y.^cn.ando.e.™.^^^^^^ 

e„„p„u„dscapable„fbi.dins.oU,eendod>eH™ofn=ov«se:s.U^^^^^^^^ 

,i Jds reactive wi* *e u.ge. endomelium include a„t,bod,es and antibody 

:;Ls.a.bi„dti,abno™a,„.up...a.edva.cu,a.endoti,e„^^^ 

^^GF.ecepto.and.3.^-3ime^(se=:Fer«a.C„.r<,pM,c™W/ 

? T2 7 -30 .999;E.icieria„dChe«sh.7.e.o,«™/o/CWc<.,»-.o», 

237.1-30, 1999, „, .,.486-494 1999). Also, the 

103:1227-30, 1999; Smitt.« al..BrJOp,l,am,U 83.486 494, 19 ) 
antibody can be dra«n to and have affinity to bind to .be extia-domam B (or ED ^ 
:loL.n,.Suchantibodies,includeacornp,eteor — b»«e^^^^ 

of a human antibody, such as L19 or its «,uivalent (see: Brrcbler e, al., S^lecuve 

targetinganapr s Qsi( 199911 The ligand can be any 

an,MyfragMen,. Nmre B,o,ecH. .7. 984 (1999)> T g 

nrolecule or compound that binds ti. a endothelial receptor found on an abnorrn^ 
lodvessel wall. Preferably tireligandbhrdsselectivelyto receptors whrchare 

„^ly or only found on the abnormal blood vessel wall. 

Anotherembodimemofthepr^entinventioninvolvestheuseofa 

photosensitizingcompoundbomrdtoareceptor-typemoleculeorcon,^^^^ 
Le^tormimicsthetypeofreeeptorsfoundontheendothehum of abnormal ve^l 

:l Preferably thereceptormimiebindsligands,suehVBGF,.atarefou^^^.^^ 

elevated in concentration or are not normally present due to *e abnonnal condrt, n^ 
;it«.«.e abnormalblood vessel fornration. An additionalembodimentrnvolves 

riofabispecificantibodyconstructthatisacombtnationlrgand.™ 

molecule or compomrd tirat is bound to a P— J^^, 
hlpeciticnati^eofthisconstruetallowsbindingofeitireranabnormal^^e^ 
Jept„roranabnormallisandorabnormaUyeleva.edeonc».rationothgand. 
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and .he ligand. receptor, or bispecific consttuc, incorporated or anached .0 «, 
;„le oserveasaft^ernreansofrarsetin. bteachotthe above enr^^^^^^^^^ 

;:L,.n,oreU,anonepho.ose„si..in.oo,npo»dUa.tachedro*erarset,ns 

Ue technique of constructing bispecific antibodies, the techniques and 
„etbodsonin.ingph„.osensitizersto.argeUngagents.andthetechru,u.^^^^^^^^ 

producingtargetedhposon.esarewe>iknownintheart^Fore.anrp^-^^^-^^ 
otsuch techniques a^providedbyYatvin e,a,..V.S. PatentKo. 5.827,819 (1998) 
3ndJ=msen,.,a/.,U.S.Pa.en.No.5,869.457(1999). 

bo^rd photosensitizing compound can be adminrster^ tn a dry 
forn.u,ation.suchaspiUs.capsules,suppositoriesorpatches.Theco„rpo»^ 

„ay be administered in a liquid formulafion. either alone wtth water, or w.th 
pHLceuticallyaoceptab.eexcipients.suchasaredisclosedinRem,n^n 

Pharmaceutical Sciences. The liquid formulafion also can be a suspens^n or an 

emulsion, h, particular, liposomal or lipophilic formulations are des^ble. 
rspensionsremulsionsareu.ilized.s„itableexoipientsi„cludewater.sahne. 

Telse glycerol, and «.e like. These compositions may contain mmor amo«,. of 
~IIiaarysubs.ancessuchaswetfingoremulsif.ngagents,ant.oxrdants,pH 

^"ZlTph::— gcompoundcanbedeterminedcl.^^^^^^^ 
he,helowestdosethatsa.ura.estheavailablebindingsites.Dependingontt.e 

ots»s.tizhrgcompound„se4anequ,valentopt^..h.ape.^^^^^^^ 
eestablished. AcertainlengthoftitneisaUowedtopassfort ectrc^ g^^^^ 
locally deliveredphotosensitizertobetakenupbytheendothehumoftheneovessels. 

::lundpho— isclearedfiom^ec— duringthrsw.^^^ 
period. TTre waiting period will be determined clinically and may vary torn 
compound to compound. 



pa-555355 



13 



Docket No. 398032000900 



A, .he conclusion of this waiting period, a non-laser hght source is used to 
acuvate the bound drug, although a laser light source may be used. The spot s,ze 
Uluntinating the retina or choroid is determined by the location and dnrtenston of the 
pathologic re^on to be treated. The duration of illumination period w,l be 
detemrined empirically, but is preferably a total or cumulative penod of tune b^een 
about 4 minutes and 72 hours. More preferably, the illumination penod ,s be^v«, 
about 60 minutes and 148 hours. Most preferably, the illumination pertod .s between 

about 2 hrs and 24 hours. . 

Preferably, the total fluence or en«gy of .he light used tor „rad,at,ng. as 
measured in Joules, is belween abou. 30 Joules and abou. 25,000 Joules; more 
preferably, between about 100 Joules and about 20,000 Joules; and most preferably, 
between abou. 500 Joules and about 10.000 Joules. Light having a waveb^d 
corresponding at least in part with the characteristic h^t absorption waveband of 
saidphotosensitizingagentisus«lforirradia«ngU>etargett,ssue. 

Ue intensity or power of the light used is measured in watts, w* each Joule 

e<,ual to one watt-sec. Therefore, *e in.ensi.y of the ligh. used for irradiating .n the 
;se„th.ven.ionmaybesubstantiallyless«.an500mW/cmlSince.he.o.lfluence 

or amoun.of energy ofti,eli^.inJoulesisdividedbyd,edurationof.„tale.pos™^ 
tote in seconds, the longer the amount of time the target is exposed to the nrad.a..n, 

^ea.er the amount of toml energy or fluence may be used without inoreasmg th 
amount of .he in.ensi.y of *e ligh. used. T1,e presen. invention employs an amoun. 
of .o.al fluence of irradiation tira. is sufficien.ly high .o ac.iva.e *e ph„.osens..,z,ng 
agen, as applicable, witi, a conc„mi.an, reduction in ,he in.ensity of light and 
collateral or non-target specific tissue damage. 

While no. wishing .0 be limi.ed by a fteory, *e inven.or proposes tot a 

targeted photosensitizing compound can be substantially and selecttvely 
phLactiva.edin.heneovasculati.retargettiss„ewithinati.erapeuticaUyreas„nable 

period of time and wi.hout excess toxicity or collateral damage to non-target tissues. 
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A relatively low fluence can be used for a relatively long period of time in order to 
Mly photoactivate the drug in order to insure adequate closure of the neovessels and 

vessel abnormalities. 

Having now generally described the invention, the same will be more readily 
understood through reference to the following examples which are provided by way 

of illustration, and are not intended to be limiting of the present invention, unless 

specified. 



F.XAMPLES 

EXAMEm -TPPATMFNT OF C^npnmAT.NEOVASCULATURE 
LESIONS 

A subject with choroidal neovascularization (CNV) from age-related macular 
generation is assessed using standard visual acuity testing, ophthahnic examination, 
color photographs and fluorescein angiograms (see Miller et al, Ach. Ophthal. vol. 

117:1161-1173 (1999)). 

A photosensitizing agent, verteporfm, is conjugated using generally 
recognized methods in the art to a bindable fragment of the L19 antibody 
demonsfrating high affinity to the ED-B of fibronectin (Birchler et al, mure 
Biotech 17- 984 (1999)). A therapeutically effective amount of the photosensitizmg 
agent conjugate, approximately 5 mg/m^ is administered infravenously to the subject. 
" Following aperiod of approximately 1 hour, to permit the non-specifically 
bound photosensitizing agent conjugate to clear from collateral tissues, the subject is 
i^adiated in one ormore sessions foratotalperiodoflOminutes with 400mW/cm 

of coUimated LED light having a wavelength of 690 mn. This represents a total 

fluence of 240 Joules/cm^ 

The entire lesion is treated with a single spot of the size as detennined from a 
pretreatment angiogram. A margin of 300-500 ^m may be added to ensure complete 
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coverage of the lesion. A green non-activating observation light beara may be used 
for real-time observation and amiing during PDT. 

Screening examinations may be perfomted during the first week immediately 
before treatment. Visual acuity is measured by standard refraction protocol ustng 
EDTRS criteria. A slit-lamp and a complete ophthalmoscopic exam .s performed. 
Optic discs and maculae of both eyes are documented by stereo color photography. 
Stereo fluorescein angiography is performed with 10% sodium fluoresoetn. Frames , 
are taken according to MPS standards. The photodynamic effects are monitored after 
1 4 and 12 weeksbymeansof visual acuity, ophthalmoscopy, fundusphotography 

aiid'stereo angiography. Angiograms are evaluated for angiographic occlusion and 
leakage after PDT. 

EXA^jPLE2 ^^.= .^^^^^TOFRF.TI^lM MTOVASniT ATITRF, LESIONS 

According to Example 1 , a liposomal benzoporphyrin derivative is conjugated 
,0 VEGF for use as a photosensitizer. A drag dose of 10 mg/m^ is administered to a 
subject with neovascular lesions in the retina of the eye via intravenous infttston over 
10 minutes. The subject waits for a period of 6 hours to permit clearance from the 
tissues of non-specifically bomtd photosensitizing conjugate before iUumtnatton 

therapy is administered. 

With the photosensitizer specifically localized to the retinal neovasculature 
lesions comprising VEGF receptor on the surface of cells of the lesion, the subject 
is exposed to non-coherent light from a low power non-coherent broadband light 
source emitting a, 690 mn. This illumination provides a radiant exposure of no more 
man 500 mWW for a period of approximately 20 minutes in one or more sessions 
producing a total fluence of illumination of about 600 Joules/cm^ Alternatively, 
coherent or laser Ugh. could be similarly employed. Photosensiti^tion is perfomied 
widi dilated pupils and topical anesthesia using a contact lens. 

- The entire lesion is treated with a single spot of the size as detemiined from a 
pretreatment angiogram. A margin of 300-500 nm is added to ensure complete 
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.overage of me lesion. A green non-aCivating observation li^t beam is used for 
real-time observation and amingdnringPDT.Screemngexaminations and v,snal 

acuity as disclosed in Example 1 is performed. 

EXAMPLES TmsMMLoviMQM&immmT^Em 

intern is expressed by vascular cells during angiogenests and 
vascular r«nodeling and is highly expressed by endothelial cells undergomg 
angiogenesis in titmors. EUceiri, B. P. e, a,., Clin, hrves. (1999) 103(9):1227- 
,230 Antibody elicited to ov^B, such as LM609 (Vitaxin; Elicein e, al.) ts 
conjugated to a texaphyrin photosensitizing agent in a liposomal formulation. A drug 

dose of 25 mg/m^ is administered via intravenous infitsion over 10 mm. TTie 
photosensitizer localizes to ti^eneovasculanne lesions. The pupils are dilated to 

allow ambient light enter for photosensitization. Wore, no slit lamp .s needed for 
photosensitization and the subject may continue everyday activities while recetvtng 
PDT. Tire ambient li^t is used to photoactivate fl,e photosensitizing agent for a total 

exposure time of 24 hours. 

Screening examinations and visual acuity as disclosed in Example 1 is 

performed. 

EXAMPLE 4 TRMlMm-CHQEQIDAUmaflE^^ 

'^oo.i^ tumors metastasize from systemic origins in breast ca^inoma m 
females, »d bronchial carcinoma in males (Chen YR, e. al., Baa.eral ckorom 
„eu.mses as ,He inUial presenuum of a sn,aU treast carcinOnu.: a caserepoH, 
Chu„gHualHsuehTsaChih(Taipei);6U2):99.103 1998). Antibody ehctted to 
carcinoembryonic antigen (CEA), which is associated with flte choroidal tumor ts 
conjugated to a benzoporphyrin derivative photosensitizing agent in a hposomal 
fonnulation. A drug dose of 10 mg/m^ is administered via intravenous inftsron over 



lOmin. 
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Additionally, .he patient is administered me an.i-avff3 antibody-texaphynn 
conjugate at a drug dose of 25 mg/m= as provided in Example 3. 

After the texaphyrin photosensitizer conjugate localizes to the neovasculature 
lesion and the benzoporphyrin-^ti-CEA conjugate localizes to the CEA tumor 
antigens, a period of 6 hours is pennitted to pass to pemrit the unbound or non- 
speciflcally bound photosensitizer conjugates to clear from the lestons. 

A low power non-coherent broadband light source emitting at 690 mn >s used 
as described in Example 2. The radian, exposure of 250 mWW is employed for 
approximately 1 hour over to cou^e of one or more sessions » provide a . otal 

fluence of 900 J/cm' 



\ Photosensitization is performed with dilated pupils and topical 



anesthesia using a contact lens. The entire lesion is treated wifl, a single spo. of flte 
size as dcennined from apretteatinent angiogram. A margin of 300-500 jun rs 
added to ensure complete coverage of fte lesion. A green non-activating observation 
light beam is used for real-time observation and aiming during PDT. Screemng 
examinations and visual acuity as disclosed in Example 1 is perfomied. 

Altitough the present invention has been described in comiection with flte 
preferred fom. of practicmg it, tose of ordinary skill in the art will understand that 
nrany modifications can be made thereto within the scope of the claims that follow. 
Accordingly, it is no. mtended tirat ttre scope of the invention in any way be Imnted 
by the above description, but instead be determined entirely by reference to the 
claims that follow. 
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